On the birth-rate by May, H.
408 ON THE B IRTH-RATE.  
entirely to their own neglect. There will be no 
more vainly repeated penalties. 
But let nobody mistake the object of the Act. It  
is not its object to allow vaccination to become 
obsolete, as a thing discredited and of doubtful 
value. It is to promote the practice of vaccination 
as one proved to be of national importance, by 
removing from the law that over-strictness which 
prevented its full benefit in the past, and by 
eliminating from the practice that which experience 
has shown may possibly, although in the rarest of 
cases, be a source of danger. 
The Act is experimental, avowedly and expressly 
so, and it really rests with the magisterial benches 
to make it a success. There ought to be no 
question now as to enforcing the general practice 
of vaccination,in accordance with law and the 
decision of Parliament hat vaccination is in itself 
a desirable and proper operation. 
ON THE B IRTH-RATE.  
BY 
H. MAY, L.R.C.P. ,  (late) M.O.H., Aston Manor. 
THE Birth-rate is a reliable index of the proportion 
of births in a given population, being based upon 
easily ascertained figures and not liable to the 
many accidental errors and disturbances to which 
the death-rate is subject. The fact that six weeks 
are allowed for registration without a fee might 
affect the rate if taken for a limited period, but not 
when it is regarded continuously. 
There is ample evidence that there has been a 
great and persistent fall in the birth-rate of this 
country during the present generation, which does 
not appear to have come to an end, although there 
are strong influences to the contrary in operation 
in the general prosperity and the comparatively 
more frequent marriages of the present ime. 
I f  the reduced birth-rate were only to be found 
in certain districts, it might be xplained away by 
local circumstances and conditions, but as the 
birth-rate for the whole of England and Wales 
has fallen without intermission for fifteen years 
from the highest point it reached, viz., 36"3 in 
!876 to 3o"1 in i89o and has continued, with 
fluctuations, to fall to 29" 7 in 1896-7, this cannot 
be regarded as a local or temporary incident, but as 
proof of a general change in the social habits of the 
country. 
The consideration of the details of the evidence 
in proof of this remarkable change, the causes which 
have produced it, and its effects immediate and 
remote, cannot fail to be of interest to medical 
officers of health. No one is better able to 
understand and appreciate them than those whose 
duty ~t is to inform themselves as far as practicable 
respecting all influences affecting the public health. 
Almost contemporaneously a considerable fall 
has taken place in the marriage-rate of the country, 
not so uninterrupted or pronounced as the fall in 
the birth-rate, but extending over a period of nearly 
twenty-five years. This also forms an interesting 
subject for consideration and has contributed more 
or less towards causing the fall in the birth-rate. 
The marriage-rate may be regarded as a reliable 
index as to the proportion of persons, single and 
widowed, who go through the marriage ceremony, 
but is subject o some accidental disturbances and 
sources of error. Any alteration in the average 
time of life at which marriage took place would 
considerably modify it, and a general postponement 
of marriage in life would accentuate he effects of 
a decline in the marriage-rate upon the birth-rate, 
but the careful statistics of the Registrar.General 
(fifty-ninth Annual Report) show that little variation 
has taken place in this direction. Of course a 
considerable number of births occur outside 
marriage, the illegitimate birth-rate having been 
2 per i,ooo in I87I , since which it has steadily 
fallen to 1" 3 per i,ooo in 1896. 
The annual marriage-rate for England and Wales 
attained the highest point m I873 , when it reached 
17"6 per I,OOO. During the ensuing six years it 
fell uninterruptedly to 14"4, and has fluctuated since 
then between 14"2 and I6"o. It is now apparently 
recovering, but the highest point it has reached in 
the last twenty years, 16 in 1897, is only equal to its 
lowest point in the previous twenty. Speculation is
of little practical use as to the causes of this fall. 
The growth of education and the increased pro- 
fitable employment of females must have been 
contributory causes, and consecutive years of 
prosperity and adversity account for some of its 
fluctuations. 
The following charts show the annual marriage 
and birth-rates Ior England and Wales put contem- 
poraneously, for the last thirty years, and placed 
in juxtaposition to illustrate the parallelism in 
theist rise and fall. (Chart I.) 
The variations in the birth-rate, plain and 
unmistakable ven when regarded for the whole 
country, in which the conservative rural part is 
included, are very striking in some town districts. 
The following is a chart of the birth-rates of Wigan, 
with a population of 55,or3, and of Aston Manor, 
with a population of 68,639 at the last census, 
with those of England and Wales placed beside 
them. (Chart II.) 
Though it is evident and undeniable that a fall 
in the birth-rate has been the natural effect of this 
almost contemporaneous fall in the marriage-rate, 
it is desirable to estimate how much of the fall is 
due to this, and how much to other causes. During 
the 20 years 1856-75 the annual average birth-rate 
was 35"1 per I,ooo, and it had fallen to 29" 7 in the 
ensuing twenty-one years, at which it has been 
stationary for two consecutive years. The total fail 
is therefore 5"4 births per i,ooo, or a decline of 
over 15 per cent. upon the average birth-rate of 
1856-75. 
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The following were the average marriage-rates 
of the two periods i856-75 and I876-95. 
MARRIAGE-RATES. 
I856-6o 16"7 ... 1876-8o 15" 3 
186I-65 16"8 ... 1881-85 IS"i 
1866-7o 16. 4 ... I886-9o 14:7 
1871-75 17"r ... 1891-95 I5"2 
Annual average 16"8 Annual average I5"I 
The difference between the average marriage- 
rates of these two periods is I'7 per r,ooo, a fall 
of Io per cent., and an average reduction of io per 
cent. extended over the period of child-bearing 
married life (about 20 years) would cause a per- 
manent fall in the birth-rate of ~o per cent. at the 
end of that period, other things being equal, con- 
tinuing until a rise in the birth-rate was re- 
established. This leaves 5 per cent. of the fall in 
the birth-rate still to be accounted for. 
One has not far to seek to find other and 
unnatural causes at work to account for this 
difference. There is the example of our French 
neighbours, among whom the average annual 
birth-rate for the ten years i887-96 was 22'6, being 
o' 7 higher than their average annual death-rate 
for the same period. There has been the teaching 
known as the "Fruits of Philosophy," in practical 
operation for many years, and plenty of object 
lessons in the newspapers as to the frequent 
practice of abortion in single and married life. 
The registered eaths from premature birth, have 
risen steadily from t4 per i,ooo in i882 to 19 in 
I 896  , and the deaths from abortion and mis- 
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DEATI I -RATES~ INFANTILE  DEATH- I{ATES~ AND B IRTH-RATES FOR ENGLAND AND WALES.  
4,2 SURFACE WELLS AS A SOURCE OF WATER SUPPLY.  
carriage from 6 to ~ 4 per million of the population 
in the last ten years. 
It might be expected there would be some set- 
off against a reduction in the population, through 
those who are born having a better chance of 
living, and that if 3 ° are born in a year in a 
population where 4o were previously born, they 
will have a better chance of being reared, and 
less likely to be crowded out of existence. Taken 
in conjunction with the great fall in the general 
death-rate, surely the infantile death-rate of the 
country will show a diminution. On the contrary, 
the mortality of children under a year shows no 
decrease, and the low birth-rate does not appear to 
have contributed to the conservation of individual 
infant life, nor the improvement of the race. 
The infantile death-rate is based upon easily 
ascertained figures, and subject to few sources of 
error, but it is subject o wide variations through 
accidental circumstances, o that it is scarcely 
applicable to periods so short as a year. In the 
preceding chart the general and infantile death-rates 
and the birth-rates are put contemporaneously for 
the last thirty years. (Chart l I I . )  
An obvious effect of these changes in the 
marriage and birth-rates i a derangement of the 
age-distribution, causing the proportion living at 
different age periods to vary, and rendering the 
number of each at a census an imperfect guide to 
the following intercensal years. The number of 
children under five in each I,OOO persons fell from 
136 to 122 between i88~ and I891 , and as the 
death-rate rules high at that age period a part of the 
fall in the general death-rate is thus accounted for. 
A secondary effect is seen in an abatement in 
the previous demand for fresh elementary school 
accommodation. A further effect is noticeable in 
the smaller number of young persons seeking 
employment, and a resulting diminished com- 
petition in labour and service, remuneration being 
rendered temporarily better, with manufacture and 
production at a greater cost eventually. 
So far as the natural increase of the population 
of this country has been counteracted by a smaller 
proportion of marriages, accompanied with a 
decrease of illegitimacy, no one interested in the 
public welfare will feel regret, but so long as 
fertility is not so great as to cause deterioration of
tim race, there is such ample room in the world 
still left for the development of the Anglo-Saxon 
race, that there seems no justification for the 
violation of natural laws to keep down the birth-rate. 
AN interim injunction was obtained by the 
Egham Rural District Council against Samuel 
Turner, of Egham, to restrain the defendant from 
allowing gipsies to occupy Yard Mead, Egham, 
belonging to him, in such a way as to be injurious 
to health. Mr. Turner said the land was occupied 
without his consent. 
SURFACE WELLS  AS  A SOURCE OF 
WATER SUPPLY .  e" 
BY 
R. W. D. Macmarfin Cameron, M.D., D.Se. (Edin.), 
M.O.H. for the Counties of Kirkcudbright and Wigtown. 
IN their Report, the Rivers Pollution Com- 
missioners remark : - - "  In respect of wholesome- 
ness, palatability, and general fitness for drinking 
and cooking, our researches lead us to the following 
classification of waters in the order of their 
excellence, and founded upon their respective 
sources  :~  
I. Spring water . . . . . .  ~ Very 
Wholesome. ~ 2. Deep well water . . . . . .  f palatable. 
t 3" Upland surface water ... "~ Moderately 
4. Stored rain water ... ]~ palatable. 
Suspicious. ~ 5. Surface water from culti- "~ 
t rated land . . . . . .  
6. River water, to which Palatable." / 
Dangerous. ~ sewage gains access., 
( 7. Shallow water . . . . . .  
Shallow, or surface wells, are here branded with 
the mark of Cain, and so that they shall be known 
unto all men for what they are,:this precious order 
of merit is reproduced in every text book in the 
Kingdom dealing with the subject of water 
supplies. Shallow ell water is dangerous ; it is 
worse even than river water to which sewage gains 
access ; it is the very worst water we drink. The 
only redeeming feature is its palatability. 
But there are shallow wells and shallow wells ; 
good, bad, and indifferent. I t  is far from my in- 
tention to defend cesspools such as the Rivers 
Commissioners had in view, whose best title to the 
name of well would consist merely in the fact of 
their being furnished with a pump and drinking 
vessel. Fortunately, and to the great improve- 
ment of the health of towns, these wells are much 
less in evidence to-day than formerly. The 
country is now their happy hunting ground, but 
even there, from the gradual substitution of 
gravitation for well water in our larger villages, the 
dangerously polluted well is becoming more and 
more of a rarity. Subsoil water laboriously pumped 
or lifted in buckets out of wells is being fast 
elbowed out by upland surface water distributed 
by gravitation. The main purpose of my paper is 
to ask whether this drastic and, in most cases, very 
costly change is altogether reasonable, more 
particularly where, as in many instances, gravita- 
tion schemes are forced on unwilling and 
impoverished communities. My observations, 
such as they are, have led me to certain definite 
conclusions, which I hope to make intelligible as I 
proceed. Few will cavil at the high position given 
to spring and deep well water. I hold, however, 
that surface well water, when, that is, it is reason- 
ably safeguarded, ought to be .placed third, or at 
least immediately aft er upland surface water, and that 
* Read at the Annual Meeting of the British Medical 
Association, I898, 
